Fifteen patients with clinical gout occurring after long term treatment with diuretics were studied retrospectively. In all 15 patients one or more additional factors were present which might have contributed to the hyperuricaemia and gout. The most common of these was the impairment of the glomerular filtration rate.
Patients and methods
The records were examined of 15 personally observed patients in whom a diagnosis of diuretic induced gout had been made. This was based on a typical clinical history of attacks of acute gouty arthritis, except in two patients in whom crystal proven tophi were present in the absence of acute attacks. Three of the patients were seen during an attack and urate crystals were identified in their joint fluid by polarised light microscopy.
Eight of the patients were women and seven were men, aged from 56 to 89 years (mean 72 years). The duration of treatment with diuretics ranged from two to 15 years (mean 6 5 years), the usual indication for the drug being hypertension. Various combinations of the commonly prescribed benzothiadiazine or loop diuretics had been used. Gout took the form of acute attacks only (ten patients), chronic tophi alone (two patients) or the two in combination (three patients). All 
Discussion
Although hyperuricaemia is sometimes attributable to a single cause, such as deficiency of the enzyme HGPRTase causing gross overproduction of urate in the Lesch-Nyhan syndrome, experience with patients with gout indicates that very often more than one mechanism is operating. Every doctor is familiar with the patient who has a strong family history of gout (indicating the likelihood of a genetic factor) and who eats and drinks too much, adding environmental influences which contribute to hyperuricaemia. Even in situations where there appears to be only one operative cause the position may not be so simple. For example, the hyperuricaemia accompanying polycythaemia rubra vera is generally accepted to be secondary to the overproduction of nucleoprotein resulting from a proliferative disorder of red cell precursors. Denman et al3, however, found that the high concentrations of urate and the occurrence of clinical gout tended to be associated with renal failure rather than with the increase in the number of platelets, megakaryocyte proliferation, or myelofibrosis.
A comparable position exists with regard to diuretic induced hyperuricaemia and gout.
There is no doubt that binzothiadiazine and loop diuretics are potent agents causing the retention of urate, but all 15 patients with gout studied here showed one or more additional features which may have been contributing to hyperuricaemia.
Of these, impairment of the glomerular filtration rate was the most common, being present, as assessed by increased concentrations of urea or creatinine in plasma, in 14 patients, sometimes mild and sometimes marked. There is an overall relation between uric acid clearance and glomerular filtration rate. Urate clearance falls with the glomerular filtration rate, although with renal failure there is a relative increase in fractional urate excretion, i.e. as the number of functioning nephrons falls, there is an increase in the excretion of urate per nephron. 4 Never-theless, the absolute value for the 24 hour urinary excretion decreases with decreases in the glomerular filtration rate. 5 The-myeloproliferative disorder polycythaemia rubra vera was present in two patients. To what extent urate overproduction was present and contributing to hyperuricaemia is unknown. Those two patients showed definite evidence of renal failure. One further patient had been treated for hypothyroidism, a condition which has been associated with hyperuricaemia,6 though this is contentious.7 8 Two patients had a family history of gout; one had evidence of an impaired glomerular filtration rate, and the other had a normal renal function as seen by a normal concentration of urea in blood. Relatives of patients with gout have significantly higher values of serum urate than controls9 10 and it is possible that these two patients had been hyperuricaemic before the effect of the diuretics was added.
It is conceded that a retrospective study of this type has certain limitations. First There are nevertheless striking differences in the concentrations of urea and creatine (and also urate) in plasma between the 15 patients with gout and the larger group who did not have gout. A comparison between the two groups appears justified because their ages and the duration of treatment with diuretics are closely similar. It therefore appears that the patients in whom gout developed had various degrees of renal functional impairment and that this contributed substantially to a much greater degree of hyperuricaemia than that seen in the patients who did not develop gout. Indeed, taking a concentration of 420 ,umol/l as an upper limit of normal uric acid, all the patients with gout were markedly hyperuricaemic whereas only 12 of the other 25 patients had concentrations greater than this. The higher concentrations of uric acid were consequentially expressed by the appearance of clinical gout.
From this it may be inferred that patients receiving long term treatment with diuretics who maintain normal renal function, and who do not have any other condition predisposing to hyperuricaemia, are unlikely to develop diuretic induced gout.
